Background: Few studies have focused on identifying predictors of medical consultation for pain in healthy children and adolescents. Objective: This investigation sought to identify parent and child laboratory and non-laboratory predictors of pediatric healthcare utilization for pain problems. Study group: Participants were 210 healthy children and adolescents (102 girls), aged 8 -17 years who took part in a laboratory pain session. Methods: Three months after the laboratory session, participants were contacted by telephone to ascertain whether they had experienced pain and whether they had seen a healthcare professional for pain. Zero-order correlations among sociodemographic status, child laboratory pain responses, parent physical/mental health status and medical consultation for pain were conducted to identify relevant correlates of pediatric healthcare utilization; these correlates were subjected to multivariate analyses. Results: Bivariate analyses indicated that higher anticipated pain and bother for the cold pressor task, as well as poorer parent physical health status, were associated with pediatric medical consultation for pain, but only among girls. Sequential logistic regression analyses controlling for child age indicated that only parent physical health status, not the laboratory indicators, signifi cantly predicted healthcare consultation for pain among girls. No parent or child correlates of care-seeking for pain emerged for boys.
Introduction
Various factors have been found to infl uence healthcare utilization (HCU) for children and adolescents with chronic or recurrent pain. These include parent characteristics such as elevated psychological distress (1) and child characteristics such as increased pain severity and frequency, younger age, female sex, and lower socioeconomic status (2, 3) . However, predictors of HCU for pain problems among healthy children and adolescents are less well understood.
In previous prospective research focusing on a healthy cohort of youth, we examined the relationship between laboratory pain reactivity as assessed by responses to the cold pressor task (CPT) and subsequent school nurse visits over a 2-year period. Although laboratory pain responses were not related to nurse visits, female sex was associated with more frequent nurse visits (4) . In additional work with this cohort, we found that among girls, higher self-reported pain symptom scores predicted more total nurse visits and more visits for complaints with documented physical fi ndings, whereas these associations were not evident among boys (5) . Nevertheless, for both boys and girls, higher pain scores predicted more nurse visits for complaints without documented physical fi ndings.
This prior research was unusual in that it was conducted at a school with an " open policy " for nurse visits (i.e., pupils could seek care without teacher or parent permission). Typically, however, decisions to seek pediatric healthcare are initiated by parents. A recent review of factors underlying general pediatric HCU (6) highlighted the link between maternal psychopathology and greater HCU for children (7 -9) , although negative fi ndings have also been reported (10 -13) . Among children with recurrent abdominal pain, higher levels of maternal worry and fear about the child ' s abdominal symptoms (14) , and maternal psychological distress (1) have been linked with greater pediatric HCU.
Few studies, however, have examined the role of parent physical health in infl uencing pediatric HCU. This defi cit is surprising as it is reasonable to believe that parent ' s own perceived levels of physical health limitations and/or disability would be an infl uential factor in decisions to seek healthcare for their child. Earlier studies in the general pediatric population have found a robust relationship between maternal patterns of HCU and utilization patterns for their children (7, 12, 15, 16) but the direct infl uence of parent physical health status on pediatric HCU was not tested. In two rare studies, Levy et al. found that children of parents with irritable bowel syndrome (IBS) had signifi cantly more medical visits than did children of non-IBS controls (17, 18) . Comparable work examining the role of parent physical health status on pediatric HCU for pain in healthy samples has not been conducted.
This study aimed to extend our prior research by examining sociodemographic, parental, and child laboratory and non-laboratory predictors of pediatric HCU for pain in a large cohort of healthy children and adolescents during the 3 -month period after they completed a laboratory pain session. We wanted to test the role of parents ' own perceived physical and mental health status as well as their children ' s responses to the CPT in determining HCU specifi cally for pain among these children. We hypothesized that heightened child laboratory pain responsivity and female sex would predict more medical consultations for pain. We also hypothesized that poorer parent mental and physical health would predict more child medical visits for pain.
Methods

Participants
Participants were 244 non-clinical children and adolescents (124 girls; 50.8 % ) (mean age: 12.7 years; SD = 3.0, range = 8 -18) who took part in a laboratory study on puberty and pain responses. The wide age range of the current sample was intended to include youth representing all stages of puberty. Parents of the child participants completed questionnaires about their own and their child ' s pain and health status at the time of the laboratory session. Details regarding the measures are given below; only those measures relevant to the current investigation are included herein. Of the 244 participants who participated in the laboratory study, 225 (92.2 % ) completed a brief telephone survey (described below) to assess whether they experienced pain at least once a month and whether they visited a healthcare professional for the pain in the 3 -month period following the laboratory session. Of 225 participants who completed the telephone survey, 12 participants were excluded either because the " parent " measures were completed by a relative other than the parent or relationship data were missing; three additional participants were excluded owing to missing data. The fi nal sample consisted of 210 participants (102 girls; 48.6 % ) and their parents; additional demographic information for the fi nal sample is displayed in Table 1 .
Participants were recruited via mass mailing, posted advertisements, and classroom presentations. Potential participants were initially screened by telephone to determine study eligibility. Participants were included if, by parent report, they did not have an acute or chronic illness, i.e., heart condition or arthritis, recent surgery on, or an injury to any limb, history of frostbite, history of fainting spells, or developmental delay. A trained research assistant asked parents whether their child met any of the following exclusionary criteria: (i) acute or chronic illness (as defi ned above); (ii) developmental delay or signifi cant anatomic impairment that would preclude understanding of study procedures (e.g., developmental age of < 8 years), or participation in pain induction procedures (e.g., arm immersion in cold water); or (iii) daily use of opioid medication. After verbal consent was obtained from a parent, informed parent consent and child assent forms were mailed for review and signature. The university Institutional Review Board approved all study procedures.
Procedure
The procedure for the laboratory pain study has previously been described in detail (19) . In brief, at the laboratory session, child participants and the accompanying parent were escorted to separate rooms and there was no contact between them until after the session was completed. Parents completed questionnaires either at home prior to the session or at the laboratory on the day of the session. Children completed questionnaires administered by an experimenter and were then exposed to three laboratory pain tasks (pressure, heat, and cold pressor) presented in counterbalanced order. Only data from the CPT is reported herein (see description below); details and results of the other laboratory pain tasks are reported elsewhere (19) . Before the start of each pain task, participants were informed that they would experience moderate sensation, which might eventually be perceived as pain; they were instructed to continue with the trial for as long as they could, withdrawing if it became too uncomfortable and/or painful. Participants received a $30 video store gift certifi cate and a T-shirt for their participation.
Cold pressor task A 38 cm wide, 71 cm long, and 35 cm deep ice chest fi tted with a plastic mesh screen to separate crushed ice from a plastic mesh armrest was used. A pump circulated the water maintaining the temperature at 10 ° C. Participants placed the nondominant hand in the water for as long as they could with an uninformed 3-min ceiling.
Measures
Sociodemographic characteristics Sociodemographic characteristics were assessed at the time of the laboratory session using a survey developed for the purposes of this study. This measure was completed by parents; it assessed the child ' s age, sex, race/ethnicity, and the highest level of education attained by the mother.
Anticipated laboratory pain intensity and pain bother
Prior to undergoing the CPT, children were asked to rate how much they anticipated the task would hurt and how much they anticipated the task would bother them. For these ratings, children used a vertical sliding visual analog scale (VAS) anchored with 0 at the bottom indicating the least amount and 10 at the top indicating the greatest amount. Children were asked, " How painful do you think the task will be ? " and " How much do you think the task will bother you ? " . The scale also had color cues, graded from white at the bottom to dark red at the top, as well as a neutral face at the bottom and a negative facial expression at the top.
Short-Form 12 (SF-12) (20)
The SF-12 was completed by parents at the time of the laboratory session. The SF-12 is a widely used and well-validated measure of health status in adults. It yields two psychometrically-based summary scores: a physical health summary score and a mental health summary score. These scales are transformed to have a mean of 50 and a standard deviation of 10 in the general US population. Scores above and below 50 are therefore above and below the average, respectively, in the general US population. Higher scores indicate better health status.
Pain and healthcare utilization for pain Pain and HCU for pain were assessed using a survey developed for the purposes of this study. Three months after the laboratory session, a research assistant telephoned each child and asked whether he or she had experienced any of the following pain problems at least once a month in the past 3 months (yes/no): headaches, stomachaches/belly pain, pain in the arms or legs, chest pain, menstrual period cramps, jaw/mouth pain, back pain, other pelvic pain, other pain. Children who reported experiencing pain were asked whether they had seen a healthcare professional (e.g., doctor, dentist) for the pain in the prior 3 months (yes/no).
Results
Statistical analysis
Bivariate analyses were conducted to initially examine the relationships among the study variables prior to multivariate modeling. To test for sex differences, independent t-tests and χ 2 -tests for continuous and categorical data, respectively, were conducted. χ 2 -Tests were conducted to examine differences based on maternal educational level (high school diploma or less, some college, college degree, postgraduate degree) and child race/ethnicity (Caucasian vs. non-Caucasian). Pearson product moment correlation coeffi cients were generated to characterize the association between age and the study measures. Zero-order correlations among the study measures were also examined to identify relevant correlates of HCU for pain for the multivariate analyses. An uncorrected α level of 0.05 (two-tailed) was used to evaluate these bivariate results (corrections to the α level were applied to the confi rmatory analyses -see below).
For the confi rmatory multivariate analyses, sequential logistic regression was used to test the association between the signifi cant correlates identifi ed in the bivariate analyses and the likelihood of visiting a healthcare professional for pain. Information regarding the specifi c variables entered into the regression models is discussed below. A Bonferroni correction for the two main classes of data (child and parent measures) was used to reduce the likelihood of type 1 error. Therefore, a corrected α level of 0.025 (two-tailed) was used to evaluate the confi rmatory results. Table 1 displays descriptive data for girls, boys, and the total sample. As shown in Table 1 , boys and girls did not differ in the likelihood of reporting pain, the mean number of pain problems, or the likelihood of visiting a healthcare professional for pain. Child age, child race/ethnicity, mother educational level, and parent SF-12 physical and emotional health summary scores were comparable for boys and girls (Table  1 ) . Parents ' physical and emotional summary scores were within the normative range. Youth who reported pain did not differ from those who did not report pain based on child age, mother education, or child race/ethnicity. Youth who visited a healthcare professional for pain did not differ from those who did not based on mother education or child race/ethnicity. However, age was signifi cantly correlated with HCU for pain (r = 0.18, p < 0.05), indicating that older age was associated with an increased likelihood of care-seeking. Table 2 shows the types of pain problems reported by boys, girls, and the total sample. As displayed in Table 2 , the most common pain problem was headaches, followed (in order) by stomachaches, pain in arms/legs, back pain, jaw/mouth pain, other pain, chest pain, and other pelvic pain. In addition, approximately a quarter of girls reported menstrual pain. Excluding menstrual pain, there were no sex differences in the prevalence of any particular pain problem.
Bivariate results
Although there were no signifi cant differences between boys and girls in the presence or type of pain problem or in the likelihood of visiting a healthcare professional for pain, prior research has indicated substantial sex differences in adolescent ' s laboratory pain responses (19) . Therefore, additional analyses were conducted separately for boys and girls. Partial correlations controlling for age indicated that for girls, anticipated pain (r = 0.29, p < 0.01) and anticipated bother (r = 0.24, p < 0.05) for the CPT were signifi cantly positively correlated with visiting a healthcare professional for pain. Thus, greater anticipated laboratory pain and bother among girls were associated with an increased likelihood of HCU. In addition, the parent physical health summary scores was inversely correlated with the child visiting a healthcare professional for pain (r = -0.31, p < 0.01), indicating that poorer parent physical health status was associated with an increased likelihood of care-seeking for girls. For boys, however, no signifi cant correlates of HCU emerged in the bivariate analyses. Table 3 shows the results of the sequential logistic regression analysis, which was conducted only in girls. Based on the results of the bivariate analyses, age was entered in step 1, followed by anticipatory pain for the CPT, anticipatory bother for the CPT, and parent physical health summary scores in step 2. Six outliers with studentized residuals in excess of two standard deviations were identifi ed and excluded. There was a good model fi t (discrimination among groups) [ χ 2 (8) = 10.69; p = 0.22; log likelihood = 25.19]; the overall model explained 29 % of the variance in group membership (Cox and Snell R 2 ). As shown in Table 3 , after controlling for age in step 1, inclusion of the laboratory measures and parent physical health summary scores in step 2 reliably improved model fi t. However, only parent physical health summary scores Frequencies of child-reported pain problems experienced at least once a month in the 3 months following the laboratory session. Table 3 Sequential logistic regression of child laboratory pain and parent physical health summary measures on child healthcare utilization for pain.
Multivariate results
Step emerged as a signifi cant predictor of care-seeking for pain in girls after controlling for age. The signifi cant odds ratio (OR) in Table 3 indicates that a 1-unit decrease in parent physical health summary scores increased the likelihood of visiting a healthcare professional by 0.80 units. For age, the signifi cant OR in Table 3 indicates that a 1-unit increase in age increased the likelihood of HCU for pain by 2.90 units among girls. Although maternal education was not correlated with care-seeking in the bivariate analyses, we wanted to examine whether parent physical health summary scores predicted HCU in girls independent of socioeconomic status (SES), particularly because additional analyses indicated that parent physical health summary scores were correlated with mother education in girls (r = 0.21, p < 0.04). Therefore, the analysis was repeated with mother education entered in step 1 (together with child age) and the identical variables for the confi rmatory analyses noted above in step 2. For mother education, high school diploma or less was the reference category. The results were identical to the confi rmatory results reported above. The OR for parent physical health status was 0.79 (vs. 0.80 in the original confi rmatory analyses). As expected based on the bivariate results, mother education was not signifi cantly associated with HCU for pain in girls.
Discussion
The current fi ndings extend our prior efforts at identifying sociodemographic, parental, and child predictors of medical consultation for pain in healthy children and adolescents (4, 5) . Multivariate analyses indicated that for girls only, parent ' s physical health status was a key predictor of HCU for adolescent ' s pain. Poorer parent health status was associated with an increased likelihood of girls visiting a healthcare professional for pain during an approximate 3 -month period following a laboratory pain session. For every 1-unit decrease in parent physical health status, the likelihood of girls visiting a provider for pain increased by 0.80 units (Table 3 ). This effect held even after controlling for mothers ' educational level. Parents ' mental health status was not associated with pediatric care-seeking for pain. Girls ' laboratory pain responses were not predictive of HCU for pain after accounting for parent physical health status, although bivariate analyses indicated that girls ' anticipated pain and bother for the CPT were signifi cantly correlated with utilization. Among boys, however, no parent or child correlates of HCU emerged. Approximately half of the current sample of participants (n = 120; 62 girls) completed a measure of physical and mental health status [The Children ' s Health Questionnaire or CHQ (21) ] comparable to that completed by the parent. Additional analyses found no relationship between children ' s own perceived physical or mental health status and medical consultation for pain in this subset of participants.
Our fi ndings are in accordance with those of Levy and colleagues who reported that children of parents with IBS had more clinic visits for both gastrointestinal (GI) and non-GI symptoms compared with controls (17, 18 ) . Yet, our results diverge somewhat from those of Levy et al. in that the observed relationship between parent physical health status and medical consultation for children ' s pain was evident only for girls. In contrast to Levy et al. we did not select a parent population with a chronic illness and it is possible that boys and girls alike are impacted when parents experience chronic health conditions. Unlike Levy et al. we only assessed utilization specifi cally for pain complaints; our results might have differed had we assessed HCU for a broader range of symptoms. In contrast to previous reports indicating a link between maternal psychological distress and child HCU [see review by Moran and O ' Hara (6) ], we did not fi nd an association between parent mental health status and pediatric HCU for pain. Nevertheless, it should be noted that other investigators have also failed to fi nd such a relationship (10 -13) . As discussed by Moran and O ' Hara (6) , these confl icting results could be due to variation in the assessment of maternal psychopathology and/or pediatric HCU.
The present results are also consistent with our own earlier work indicating no association between the pain responses of youth to the CPT and subsequent visits to a school nurse (4, 5) . The prior research was conducted in a school with an " open system " for nurse visits, meaning that youth were able to self-initiate care without permission from teachers or parents. In the current study, we did find significant bivariate correlations between anticipated pain and bother for the CPT and HCU for pain among girls. However, in multivariate analyses, the contribution of the laboratory indicators to healthcare use was overshadowed by that of parent physical health. Taken together, our study suggests that laboratory pain indicators show only weak associations with pediatric HCU for pain. The current results are also consistent with our previous research indicating significant sex differences in the relationship between children ' s pain symptom scores and nurse visits in the aforementioned open system, in which girls generally demonstrated stronger relationships between pain symptoms and care-seeking (5) . As noted above, in the current study we did not find any significant relationships between parent or child characteristics and HCU for pain among boys suggesting that additional work is needed to identify relevant predictors of utilization in this population. Levy et al. (18) have proposed that the mechanism responsible for the effect of parent health status on children ' s symptom reporting and subsequent medical consultation could be modeling, defi ned as the observation of and imitation of another ' s behavior. Levy and colleagues suggest that youth could be modeling their parents ' illness behaviors, i.e., the ways in which people perceive, evaluate, and react to somatic sensations that might indicate disease, and as measured by symptom reports, disability days, and medical visits. For example, youth could be modeling their parent ' s behavior by engaging in a high level of symptom reporting, which in turn can lead parents to initiate care-seeking. Moreover, parent ' s own perceptions (of the child ' s as well as their own symptoms) can infl uence decisions about whether to take the child to a healthcare provider by lowering the threshold for parents to seek care. Our results suggest that girls could be particularly vulnerable to the infl uence of parent ' s perceived health status and by extension, parents ' illness behaviors. Retrospective studies have found that females are more likely than males to report relationships between a positive family history of pain and their own poor general health (22) and pain complaints (23) . Our own recent research also indicates that perceptions of maternal pain among healthy children and adolescents are more consistently related to girls ' pain than to boys ' pain (24) . Most of the parents in our sample were mothers (85 % ) and this could partially account for the sex difference in the association between parent health status and child HCU for pain. Mothers are most likely to be the primary decision-makers in seeking healthcare for children, and there could be more overlap between mothers ' and daughters ' symptoms than between mothers ' and sons ' . In this regard, girls might have been more willing than boys to complain of pain to their mothers, although it should be noted that the mean number of visits did not differ between boys and girls (Table 1 ) . These possibilities are speculative and require further testing.
Several limitations to the current investigation should be mentioned. We relied on youth self-reported medical visits for pain rather than automated utilization data. However, given the paucity of research in this area, our research identifi es salient characteristics that could be investigated in future study utilizing automated data. In addition, we did not look specifi cally at the role of parents ' own pain in pediatric careseeking as the SF-12 only generates summary mental and physical health scores. Although bodily pain is one aspect of the physical health summary score, the SF-12 scoring system does not allow examination of individual subscales. Another limitation is that we did not collect data on health insurance status. However, when additional analyses were conducted including mother education, a reasonable proxy for SES our overall results were the same. The current sample was highly educated (nearly 60 % had a college degree or higher) and therefore the infl uence of SES could have been attenuated owing to restricted range. In this regard, in light of the sample ' s high SES, the current fi ndings might not generalize to other less affl uent populations. Only around half the youth sample completed the CHQ and thus we were not able to examine the role of child physical and mental health status in the total sample. It is possible that the failure to fi nd a link between child physical or mental health and HCU for pain in the subsample that completed the CHQ might have been due to low power.
In summary, this prospective study demonstrates that child and parent variables together infl uence decisions to seek care for adolescent ' s pain. Among healthy girls, older age and poorer parent physical health status were predictive of greater HCU for pain. Our fi ndings suggest that girls might be particularly sensitive to parent modeling of illness behaviors; and given that the majority of parents were mothers, that girls might be particularly sensitive to maternal modeling of illness behaviors. The clinical implications of this study include the possible value of interventions to assist parents in managing their own physical health symptoms to reduce adolescent ' s medical consultation for pain. In the general pediatric population, child health accounts for only approximately one-sixth of the variance in pediatric HCU [see review by Janicke et al. (25) ]. Our fi ndings suggest that parent physical health explains at least part of the remaining variance, although only for girls. Future efforts should continue to identify the most relevant predictors for pain-related pediatric HCU, especially for boys.
